Caspase inhibition causes hyperacute tumor necrosis factor-induced shock via oxidative stress and phospholipase A2.
Dysregulated apoptotic cell death contributes to many pathological conditions, including sepsis, prompting the suggestion that caspase inhibition to block apoptosis could have useful therapeutic applications. Because the cytokine tumor necrosis factor (TNF, also known as TNF-alpha) is both pro-apoptotic and pro-inflammatory and is involved in septic shock, we tested whether caspase inhibition would alleviate TNF-induced toxicity in vivo. General caspase inhibition by the protease inhibitor zVAD-fmk exacerbated TNF toxicity by enhancing oxidative stress and mitochondrial damage, resulting in hyperacute hemodynamic collapse, kidney failure and death. Thus, survival of TNF toxicity depends on caspase-dependent processes. Our results demonstrated the pathophysiological relevance of caspase-independent, ROS-mediated pathways in response to lethal TNF-induced shock in mice. In addition, survival of TNF toxicity seemed to require a caspase-dependent protective feedback on excessive reactive oxygen species (ROS) formation and phospholipase A2 activation.